The objective of this study was to identify the five different viral infections including avian influenza, Newcastle disease, avian reovirus, avian encephalomyelitis, and Marek's disease in the runting-stunting syndrome outbreak in several commercial layer farms in Sukabumi and Tangerang in November 2014 using polymerase chain reaction technique. As results, this study identified mix infection of three viruses in the field samples, including Newcastle disease, reovirus, and avian encephalomyelitis; however, it was negative for avian influenza and Marek's disease viruses. Subsequently, the inoculation of several samples into embryonated chicken eggs confirmed the growth of these three viruses. As a consequence, disease control management should be conducted in the affected farms by implementing effective biosecurity and vaccination program. ____________________________________________________________________________________________________________________
INTRODUCTION
Runting-Stunting Syndrome (RSS) was firstly identified at the end of 1970 in broiler chicken characterized by slow growth, abnormal quill growth (helicopter wing syndrome), diarrhea, and the other abnormalities . These diseases lead to economic loss as a result of underweight chicken (below target), increase of interpretation rate, and feed inefficiency. The cause of RSS in chicken is still not known definitively. Some disease agents are suspected playing a role in resulting this stunting, while the other cause, such as stress, toxin, and environment condition are the disease predisposition factors (Goodwin et al., 1993) .
Viral infection as the causative agent had been identified to cause RSS such as reovirus, toravirus, parovirus, enterovirus-like virus, adenovirus, calicivirus, and togavirus-like virus, however the certain etiology of this disease is still unclear due to the experimental studies of some viruses failed to manifest clinical symptoms consistently (Guy, 1998) . Goodwin et al. (1993) , in Georgia, has identified the infection of avian nephritis virus, enterovirus, and reovirus in RSS. In Northern Germany, Otto et al. (2006) identified an infection of avian rotavirus in RSS. Kang et al. (2012) found infection of chicken astrovirus and avian nephritis virus in the case of chicken stunting. Zsak et al. (2013) revealed that chicken parvovirus infection experimentally might cause stunting symptom in young broiler chicken. The result of these studies indicated an essential role of viral infection in chicken stunting symptoms in various regions of the world.
However, chicken stunting syndrome in the field did not only attack broiler chicken, but also laying chicken. The stunting outbreak that struck commercial layer farms occurred in Sukabumi and Tangerang District in November, 2014. This study aimed to identify infection of some viruses in stunting case. The examination method used was reverse transcriptase polymerase chain reaction (RT-PCR) test for avian influenza (AI), Newcastle disease (ND), avian reovirus (REO), and avian enchepalomyelitis (AE) test for ribonucleid acid (RNA) virus and polymerase chain reaction (PCR) test for Marek's disease (MD) test for deoxyribonucleid acid (DNA) virus. Identification of virus-related infection was carried out focusing on only five viruses which commonly struck the commercial laying chicken farms, namely AI, H5N1 subtype, ND, REO, AE, and MD. The selection of the five viruses also regarded the clinical symptoms such as stunting, neurological symptoms, and paralysis.
MATERIALS AND METHODS

Field Samples and Research Field
The samples were collected from several commercial laying chicken farms in Sukabumi and Tangerang District in November 2014. Chicken organ samples were collected through necropsy process to be analyzed in Virology Laboratory, Veterinary Research Center, Bogor. Several organs were pooled and labeled as: (a) respiratory organs (lungs and trachea), (b) digestive organs (proventriculus, duodenum, and caecal tonsil), (c) brain, (d) internal organs (spleen, liver, and kidney), and (e) leg joints.
Primer Set and Virus Control
The specific Primer set was used for PCR and RT-PCR examination on five types of viruses (AI, ND, REO, AE, and MD) as presented in minutes. Gene amplification was performed for 40 cycles consisting of denaturation (92 C, 30 seconds), annealing (55 C, 90 seconds) and elongation (72 C, 2 minutes). A final extension was completed at 72 C for 10 minutes.
PCR Test for Identification of MD Virus
The PCR examination to identify three different serotype of MD virus was performed by HotStarTaq ® Plus Master Mix Kit (Qiagen). Each reaction with a total volume 20 μl consist of 10 μl 2X HotStarTaq Plus Master mix, 1 μl bovine serum albumine (10 mg/ml), 0.5 μl each of respective forward and reverse primer of meq, DNApol, and sorf1 gene, and 8.5 μl DNA template. The PCR process was initiated by initial heat activation at 95°C for 5 minutes and followed by 30 amplification cycles (denaturation at 92 C for 90 seconds, annealing at 60 C for 60 seconds, and elongation at 72 C for 60 seconds) with a final extension at 72 C for 10 minutes.
Visualization of PCR/RT-PCR Results
Visualization of PCR/RT-PCR results was done by electrophoresis with 100 volts for 30 minutes in 2% Agarose 1x TBE stained with ethidium bromide. Ladder DNA 100 bp (Invitrogen) was used as molecular marker. The profile of DNA was visualized using UV transilluminator apparatus and documented with Gel Doc machine (Vilber Lourmat).
Inoculation of Field Samples into Embryonated Eggs
Isolation of virus was performed on field samples which positively identified viral infected by PCR or RT-PCR examination, through inoculation of the virus in specific negative antibody embryonated eggs (EE). Then the result of isolation was confirmed by respective PCR and/or RT-PCR test to identify virus growth.
RESULTS AND DISCUSSION
Field Samples
The stunting syndrome occurred in laying pullets characterized by symptoms of slow weight-gaining, thinness, lethargy, drowsiness, dull quills where several chickens had paralysis and neurological symptom. A total of 30 pools of organ which grouped as respiratory organs, digestive organs, brain, internal organs, and leg joints were successfully collected from the field.
Identification of Infection of Viruses in Stunting Syndrome
The results of PCR and RT-PCR examination on five viruses from field samples in Sukabumi and Tangerang District was presented in Table 2 and Figure 1 . The analysis of field samples on five virus infections showed the occurrence of mixed infection of three different types of virus: ND, REO, and AE virus. On the other hand, the analysis of all samples on H5 subtype AI and MD virus Figure 1 . Identification of virus in laying chicken with stunting symptom by PCR and RT-PCR test. A= H5 subtype AI virus; B= ND virus; C= REO virus; D= AE virus, and E= MD virus. M= For molecular marker 100 bp (Invitrogen), whereas 1a-6e is for sample code, and K+= For positive control infection showed negative results. The rate of viral infection was dominated by AE virus (80%) then followed by ND (60%) and REO virus (33.33%). Most infections were a mixed infection among the three types of viruses, particularly ND and AE virus. The electrophoresis results in Figure 1 showed the difference of amplicon size product between field samples with positive control. The difference was probably caused by genetic difference between them, thus further confirmation by gene sequencing is needed.
In this study, avian reovirus was identified on a number of field samples. This reoviridae-family virus was indicated playing an important role in stunting chicken cases as well as viral arthritis paralysis (Van der Heide, 2000) . The infection of avian reovirus had been spreading in some commercial laying chicken farms but most of the cases were non-pathogenic . In Indonesia, infection of avian reovirus was identified affecting some commercial farms especially in broiler chicken (Wahyuwardani et al., 2005a) . Clinical study conducted by Van de Zande and Kuhn (2007) showed that ERS strain of reovirus not only causes stunting syndrome, but also infect the central nerve system resulting in tremor and torticollis symptoms. Bányai et al. (2011) reported that AVS-B strain reovirus was successfully isolated from RSS case in Delaware, USA with symptoms of diarrhea, loss of appetite, and slow growth. Reovirus infection leads to immunosuppressive condition which resulted in more susceptible of the chicken to other diseases (Wahyuwardani et al., 2005b) .
This study indicated the infection of ND virus on several field samples although no literature explains the correlation between this virus and the stunting syndrome. The paramyxoviridae-family virus caused disease with various degrees of clinical manifestation and severity, ranged from the subclinical infection, mild infection, respiratory and neurological disturbance, to death (Alexander and Jones, 2008) . ND virus infection was probably a secondary infection due to immunosuppression by reovirus infection. However, it is possible that the infection was done by genotype VII ND virus, so that the existing vaccination program became ineffective (Dharmayanti et al., 2014) .
Beside REO and ND virus infections, this study also identified the presence of AE virus. There is no literature linking this virus which is from the picornaviridae family, with stunting syndrome. AE virus caused epidemic tremor syndrome in several types of poultry at a very young age (Tannock and Shafren, 1994) . Welchman et al. (2009) identified the presence of AE virus infection in peasant Asasi et al. (2008) identified the AE virus infection in broiler farms in Shiraz, Iran with symptoms of ataxia, tremor, and stretching of the legs. The case of epidemic tremor in Indonesia was suspected occurred in Bogor in the 1970s (Maide et al., 1972) . Problems that might arise by the presence of AE virus infection was the impact on egg production which lead to low surviving of chicken flock to achieve maximum egg production.
Inoculation of Field Samples into Embryonated Eggs
The selected field samples of stunted laying chicken from Sukabumi and Tangerang District in 2014 that were tested for isolation stage were brain organs and legs joints due to the less risk of bacterial contamination. Virus isolation was performed by inoculation on EE with yolk sac route at 7 days. The inoculation of 7 field samples from Sukabumi and Tangerang District in 2014 was presented in Table 3 .
In Table 3 , the results of viral isolation into embryonated eggs showed that almost all field samples caused the death of embryos at 2 day post inoculation (dpi), except for the sample with the inoculation code seven, causing embryo death at 4 dpi. Figure 2 showed that embryo death at 2 dpi showed bleeding and destruction. Meanwhile, embryo death at 4 dpi showed no significant anatomic changes but remained severe hemorrhage. In Table 2 and Figure 3 , the results of confirmation by RT-PCR test demonstrated that in all embryos inoculated with field samples showed the growth of REO and AE viruses. ND virus was also identified in some inoculated embryos. It is needed advance research to separate the three types of viral infections before proceed to the next step of biological characterization of each type of virus.
CONCLUSION
Three types of viral infections were identified in cases of chicken stunting in several commercial laying chicken farms in Sukabumi and Tangerang Districts in November 2014, namely Newcastle disease, avian reovirus, and avian encephalomyelitis. 
